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(57) This invention provides a way of making use of 
a headset jack socket connector of a mobile phone for 
allowing in addition the input of a video camera module. 
The solution presented involves detecting when a video 
camera is inserted into the mobile phone and then 
switching the mobile phone to receive video signals from 
the camera module. Therefore, efficient use is made of 
an existing feature of a mobile phone : thereby saving 
space. Furthermore, a camera module so inserted in the 
jack socket can be rotated between different positions 
to allow the user to take different images. 
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Description 

[0001] The present invention relates to imaging, and 
in particular to digital imaging in a portable radio com- 
munication device. Furthermore, this invention relates 5 
more particularly to a portable radio communication de- 
vice having a connector for connecting an imaging de- 
vice thereto. 

[0002] The use of personal computers, in particular 
laptops, and personal communication devices, in partic- 10 
ular mobile phones, is now commonplace. Much devel- 
opment work is being invested in enhancing the capa- 
bilities of laptops/mobile phones. One particular propos- 
al has been to introduce to laptops/mobile phones ad- 
ditional functionalities such as still and moving image is 
capturing, scanning and printing, these being provided 
by on-board or connectable cameras, scanners, and 
printers respectively. Digital video in particular offers a 
great many advantages over traditional analogue sys- 
tems, supporting services such as video telephony and 20 
multimedia applications. It is envisaged that video cam- 
eras could be connected up with laptops and mobile 
phones as either integral parts thereof, thus making up 
part of the electronic apparatus as a whole, or as add- 
on peripheral devices provided in the form of detachably 25 
connectable modular accessories. 
[0003] Furthermore, it has been noted that rather than 
arrange the video camera in a fixed relationship with the 
main device (e.g. laptop/mobile phone), it would be 
more useful if the camera were able to adopt a range of 30 
positions in relation to the main device. That is, it would 
significantly increase the usefulness of the camera unit, 
and the apparatus as a whole, if whilst being electroni- 
cally connected to the laptop/mobile phone the camera 
unit could be moved about independently of the laptop. 35 
Thus there is a need for there to be a degree of relative 
movement between the camera and the main appara- 
tus. 

[0004] There are products already available which 
combine a video camera unit with a laptop computer. 40 
Typically in such a laptop computer, the video camera 
is mounted such that it is capable of turning with respect 
to the main body of the laptop, i.e. rotationally mounted. 
So whilst the laptop itself remains relatively static, the 
video camera may be rotated about the pivot axis to take 45 
a number of video frames. Figure 1 schematically illus- 
trates the connecting wire and pivot arrangement used 
in the video camera module of this particular product. 
As illustrated, the camera module comprises a video 
camera 2 disposed centrally in a housing 4, a pivot 50 
mechanism 6 being provided at one end of the camera 
housing 4 and a collection of wires 8 extending from the 
other end of the housing. The pivot mechanism 6 is a 
relatively large and solid mechanism that effectively 
supports the camera module in a cantilever fashion in 55 
relation to the main body of the laptop. The mechanism 
consists of a small framework (to the left of the figure) 
that is secured to the main body of the laptop and a cen- 



tral spindle extending therefrom and terminating in a 
pressed sheet metal flat portion which is screwed down 
in the camera module. In terms of electrical connections, 
the arrangement used in this particular device is to con- 
nect the video camera to the laptop by a series of sep- 
arate wired connections between the video camera unit 
and a PCB provided in the laptop. As can be seen there 
are a number of individual wired connections and these 
are in series with one another and intertwined. The wired 
connections are loose and provided with a sufficient 
amount of slack so as to allow pivoting of the video cam- 
era unit about the axes of the wires. Each wired connec- 
tion is soldered at each end to contact points on the vid- 
eo camera unit and the PCB. Whilst this arrangement 
of separate wired connections is perfunctory in allowing 
pivotal electrical connection between the video camera 
unit and the laptop it suffers a number of problems. The 
wires move in a tortional twisting action about their re- 
spective axes and are therefore prone to stretching 
which may lead to the introduction of errors in the video 
pictures transmitted between the video camera and the 
laptop. Also chaffing of the wires is experienced be- 
cause they tend to rub against one another during move- 
ment of the video camera unit. Furthermore, through 
constant pivoting of the camera, there is a serious risk 
that the wires will be pulled away from their soldered 
end connections. 

[0005] Against this background, the present invention 
provides a portable radio communication device having 
a camera module associated therewith, 

the portable radio communication device having a 
connector for detachably connecting thereto the 
camera module or one or more other electrical de- 
vices, 

the camera module and the one or more other elec- 
trical devices being detachably connectable to the 
portable radio communication device individually in 
a selectable manner, 

the connector comprising cooperating circular 
cross sectioned plug and socket arrangement be- 
tween the camera orthe one or more other electrical 
devices and the portable radio communication de- 
vice, 

thereby allowing the camera module to rotate in re- 
lation to the portable radio communication device 
between different view taking orientations, 
the portable radio communication device having 
electrical interface circuitry associated with the con- 
nector and enabling transfer of electrical signals be- 
tween the camera module orthe other electrical de- 
vices and the portable radio communication device 
in the said individual selectable manner, the electri- 
cal interface circuitry comprising 
detection means operative to detect the presence 
of the camera module from the other electrical de- 
vices, 

and switching means operable to switch between 
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electrical coupling of the one or more other electri- 
cal devices and electrical coupling of the camera 
module in response to detection of the presence of 
the camera module so as to place the portable radio 
communication device in a condition to receive im- 5 
aging signals from the camera module. 



[0006] The invention provides for a robust pivoting 
electrical connection between one electrical unit and an- 
other. It is found that in comparison to the prior art, the 
design of the invention is low cost, has high flexibility, 
high durability and high reliability. It is easier to manu- 
facture than the hard-wired arrangement of the prior art, 
which is by its nature awkward. In the prior art, the video 
camera would require several electrical input and output 
connections, perhaps as many as ten. This many con- 
nections making up a pivot constituted by a series of 
simple wires is bulky and prone to wear. The present 
invention by comparison is neat, compact and robust. 
Also the arrangement of the present invention permits 
an unlimited number of rotations in any direction of one 
of the electrical devices with respect to the other. This 
represents a significant advantage over the prior art in 
which the inter-twined wires afford only a finite and rel- 
atively few number of rotations before the wires tighten 
up and prevent any further rotation. Thus, the present 
invention combines the pivoting requirement and the 
electrical connection requirement effectively and ele- 
gantly in a single entity. 

[0007] In a preferred embodiment, the one or more 
other electrical devices comprise a headset and the de- 
tection means is operative to detect the presence of the 
camera module or the headset, and the switching 
means is operable to switch between electrical coupling 
of the headset and electrical coupling of the video cam- 
era module in response to detection of the headset or 
the video camera module. 

[0008] Through the provision of interface electrical cir- 
cuitry, advantage is taken of the jack socket electrical 
connector, ordinarily reserved for a headset to be used 
with the portable radio communication device, as a 
means for connecting the camera module to the porta- 
ble radio communication device. 
[0009] Therefore, camera functionality may be added 
to a mobile phone without the need for adding a further 
camera-dedicated connector to the mobile phone hand- 
set. 

[001 0] Accordingly, the present invention provides for 
a relatively cheap camera accessory to be used with a 
mobile phone without the need for complex mechanical 
structures. 

[001 1] The present invention will now be described by 
way of example with reference to the following drawings 
in which: 



Figures 2a and 2b are perspective views of a radio 
telephone and a video camera module in two differ- 
ent embodiments of the present invention; 

Figure 3 shows a socket connector of the radio tel- 
ephone of figures 2a and 2b; 

Figure 4 is one embodiment of an interface for the 
camera accessory module of the present invention; 

Figures 5a to 5f show multiplexing of the camera to 
the mobile phone engine; 

Figure 6 is a detection state diagram for the embod- 
iment shown in Figures 5a to 5f. 



Figure 1 is an illustration of a prior art pivoting elec- 
trical connection; 



[0012] Referring initially to Figure 2a, there is shown 
a camera module 1 0 and a radiotelephone 20 in accord- 
ance with an embodiment of the present invention. The 

20 camera module 10 is shown to be connectable to the 
radiotelephone 20 by means of a connector socket 21 
which is provided in the bottom sidewall of the radio tel- 
ephone. From a convenience of use perspective it may 
be preferable to provide the socket on a sidewall of the 

25 radiotelephone so that the camera module may be ro- 
tated about the horizontal axis with reference to the ra- 
diotelephone as shown in Figure 2b. This is a matter of 
design choice. 

[0013] The camera module 10 comprises a video 
30 camera unit 12 extending into an electrical connector 
plug 14, The camera unit 12 includes the necessary 
camera components and circuitry for a fully functioning 
video camera module. 

[0014] Referring to the connector plug 1 4, this has at 
35 axially spaced apart locations along the length a series 
of transverse electrical contacts rings 16. The number 
of the contact rings are determined by the particular 
electrical connections required for the video camera 
module (these will be discussed in detail later). The plug 
40 14 also has a series of bearing surfaces which are the 
areas in Figure 2 designated 18 and 19 which are de- 
signed to facilitate the rotation of the plug when the cam- 
era module is connected to the radiotelephone via the 
socket 21 of the radiotelephone. The bearing surfaces 
are designed so as to provide a good mechanical fit with 
the socket of the connector and are designed to be able 
to be reliable up to a given number of rotations of the 
shaft. The bearing surface is made from any suitable 
bearing material for example PTFE and could on a larg- 
50 er scale comprise a bushing or comprise roller needle 
bearings. 

[0015] As previously mentioned, the radio telephone 
20 includes a connector socket 21 which as illustrated 
in Figure 3 comprises a female body 22 and five elec- 
55 trical connectors 23, 24, 25, 26, 27. The electrical con- 
nectors 23 to 27 are circumferential ly disposed at axially 
spaced locations inside the perimeter of the connector 
body 22 and each having a wiper contact associated 
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therewith. 

[0016] Such a connector socket of a radiotelephone 
is typically used to connect to the radiotelephone exter- 
nal electrical devices, such as a headset, to afford the 
radiotelephone additional functionality, in the case of a 
headset to allow a hands-free mode of operation of the 
radiotelephone. Alternatively, or additionally, such a 
connector may used for receiving a plug of a charging 
unit for charging the battery of the radiotelephone. 
[0017] In the present invention, the camera module 
1 0 is coupled with the radiotelephone 20 via the electri- 
cal contact rings 16 on the connector plug 14 mating 
with the electrical connectors 23, 24, 25, 26, 27 of fe- 
male socket body 22. The arrangement of the present 
invention is such that the socket 21 can be used for con- 
nection of any number of different external electrical de- 
vices including the camera module, and in particular for 
interchanging use between a camera module and a 
headset. A function of the preferred form of the present 
invention being to detect which one of the camera mod- 
ule or headset is connected to the phone at any given 
time and then switching to electrically connect the radi- 
otelephone to the camera module or headset according 
to which one is detected. In generalised terms, the ra- 
diotelephone has discrete electrical areas on its electri- 
cal engine board dedicated to receive different input sig- 
nals from a number of external electrical devices corre- 
sponding respectively to different modes of operation; 
the connector socket acts as an inlet port for allowing 
mechanical coupling of the different external electrical 
devices on an individually selectable basis: and an elec- 
trical interface determines which of the external electri- 
cal device has been plugged into the socket and effec- 
tively routes signals between the external electrical de- 
vice and the corresponding electrical areas on the en- 
gine board. The present invention in a specific context 
is concerned with alternately connecting a camera mod- 
ule into a radiotelephone and a headset into the radio- 
telephone through a common connector and providing 
electrical interface circuitry comprising detection means 
for detecting from the plurality of modes of operation that 
the video camera module has been attached to the port- 
able radio communication device and switching means 
for switching between the plurality of modes of operation 
to select the video camera mode of operation. 
[0018] In the preferred embodiment of the present in- 
vention, as explained previously the connector socket 
21 of the radiotelephone has five electrical connectors 
23 to 27. So as to electrically couple a camera module 
to the electrical engine board of the radiotelephone, the 
connector 21 receives 5 electrical signal inputs fed to it 
from the camera module and these are multiplexed 
through to 5 electrical contact points on the engine 
board of the radiotelephone. 

[0019] The electrical contact points on the engine 
board for the video camera input signals consist of: 

0V - Ground 



Vcam - Camera power 

CS - Chip select 

Camclk - Camera clock signals 

Tx, Rx - Transmit and receive data signals 

[0020] However, the camera module 10 may have 
more than 5 output signals. In one example, the camera 
module may comprise the following 10 signal outputs: 
Gnd, Gnd, DaClk, TxDa, RxDa, CSX, ExtClk, Vctrl, 
Vbat, VDDI. 

[0021 ] Thus in order to be able to interface the 1 0 sig- 
nal outputs of the camera module with the 5-way socket 
connector 21 of the radiotelephone, the number of sig- 
nals input to the radiotelephone are combined in the 
camera in accordance with the following: 

Combine VDDI and Vctrl 

[0022] VDDI is a supply (1 .8V) to the I/O logic on the 
camera module. Vctrl is a control signal to turn on the 
on-board regulator. Vctrl logic voltage is 1 .8V and hence 
the signals can be joined together. The regulator can 
turn on when the I/O power is supplied to the module. 

Change Vbat to Vcam 

[0023] Vbat is used to supply the power to the on- 
board regulator. Instead, Vcam (regulated 2.78V, 50mA) 
can be available from the radiotelephone. The module 
can use this to power the on-board components and reg- 
ulate to desired levels for the CCD. The same supply 
can be used to generate the I/O voltage by an on-board 
1.8V regulator. The regulator output connects to VDDI 
and Vctrl as explained above. 

Combine RxDa and TxDa to Da 

[0024] These signals can be combined to be simplex 
interface (i.e. master enables write, and timed read). 
Since the engine is the controller, it can write the control 
data to the module and then read stream of image data. 
AH data transfer is effected using the DaClk. 

Combine GND, GND 

[0025] Both the GNDs can be combined since there 
is only one power connection from the radiotelephone 
to the camera, and also as the current is not very high 
there is little risk of problems due to groundbounce. The 
camera module takes approximately 35mA from Vbat. 

ExtClk 

[0026] This clock is used on the camera module by 
the DSP on the camera module to process data, and it 
can be derived from system clock rate of the engine. It 
does not have to be related to the system clock, it is the 
only high-speed clock available from the engine. 
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DaClk 

[0027] Internally generate data clock DaClk from Ext- 
Clk. DaClk can be ExtClk divided by 2. This requires a 
flip flop on the camera module end. The ASIC which 
generates the ExtCIK part of the engine already will sup- 
port a half Clk signal (*2). 

[0028] Figure 4 outlines these combinations and also 
the relationship of the combined signals with the contact 
points of the engine board. The 5 signals are output to 
the phone through the electrical contact rings 1 6 of con- 
nector plug 14 of the camera module. 
[0029] As has been explained, the headset and the 
camera module accessory share a common connector. 
The interface circuitry required to allow isolation of the 
various respective signals and switching between these 
two modes of operation will now be described with ref- 
erence to Figures 5a to 5d which show schemes for mu I- 
tiplexing the camera and the headset signals. Figure 5e 
schematically shows in overview the basic interfacing 
scheme, and Figure 5f give details of the connecting cor- 
relations between the headset connector and the cam- 
era connector. 

[0030] Figure 5a depicts use of Shared Camera Data 
and Accessory Identification Line. The headset interrupt 
signal (HEADINT line) shares with the camera data line. 
When a headset is plugged in, the HEADINT line is 
pulled to ground as the socket contact is connected to 
the grounded sleeve of the four-way headset plug- 
When a camera module is connected the socket contact 
connects to the extra jack ring contact. The pull-down 
resistor in the unpowered camera will result in about 
0.5V on HEADINT which can be detected by the ADC 
connected to HEADINT inside ASIC 1 . HEADINT falling 
to less than approximately 1 .2V causes an interrupt then 
the system can read the ADC. HEADINT rising also 
causes an interrupt and can be used to detect headset 
removal. While the camera is in operation the interrupts 
must be disabled, or the camera data will create contin- 
uous interrupts. The camera is polled by software to en- 
sure that it is still connected and the disconnection of 
the camera is detected by a lack of response from the 
camera. 

[0031] As shown in the Figure 6 state diagram there 
is only one state where the radiotelephone forgets' what 
is connected to the socket 21 and that is the off state. 
On power up, and in unspecified cases, the radiotele- 
phone is configured to default to headset mode. When 
the radiotelephone is powered up, the headset detection 
ADC is read once the power supplies have stabilised. 
This will allow the appropriate mode to be selected for 
the camera enable (CAM_EN) select line. This drives 
the multiplexing switches to the correct state. 
[0032] Figure 5b shows use of shared camera clock 
and headset earpiece. The headset earpiece is typically 
a 32Q device. The analogue switch used for the micro- 
phone line has an impedance which varies from about 
5Q to 40Q depending on where between the supply rails 



the signal voltage happens to be, i.e. the impedance is 
non-linear and causes distortion. So with a 32Q. load a 
switch cannot be used. This described embodiment is 
also designed to support internal hands-free (IHF) func- 
5 tionality in which the phone has a built-in microphone 
capable of receiving and distinguishing audio signals 
(eg user speech) when the user is not holding the phone 
to his/her mouth, but has it placed on for example a table 
top. Thus, there is a need to drive the IHF amplifier at 
10 the same time that the camera is being used and for the 
IHF to be driven at the same time as the headset, when 
it is plugged in. The limited driver resources and the "one 
audio output at a time" switching of the ASIC 1 audio 
mux leads to the scheme shown in the diagram. 

15 [0033] When in camera mode, ASIC 1 is set such that 
the HF and HFCM (hands-free common mode) drivers 
are enabled but only the HF output is driven with the 
audio signal. The d.c. level present on HFCM is prevent- 
ed from upsetting the CAMCLK signal by the d.c. biock- 

20 ing capacitor. The fully active HF output allows the IHF 
to operate while the camera is being used. The CAM- 
CLK driver is on and is driven with the camera clock sig- 
nal. This clock signal is effectively isolated from the 
shorting effects of the HFCM driver by an inductor. This 

25 presents an impedance which the clock driver can drive 
easily. The capacitors to ground around the inductor 
form a low-pass filter to stop the clock signal from reach- 
ing the HFCM driver and possibly disrupting ASIC 1 . The 
resistors are part of the usual headset circuit and are so 

30 arranged as to further attenuate the high frequency 
clock harmonics which may be above the effective 
blocking range of the inductor. 

[0034] When in headset mode, both the HF and 
HFCM drivers are enabled as before, but now audio can 
35 be routed out of both. The IHF enable line determines 
whether the IHF is on at the same time as the headset. 
This is a requirement during ringing tones. The inductor 
presents about m impedance, and the capacitors 
present more than 2.6kQ impedance at 6kHz. 
40 [0035] Figure 5c shows use of shared camera chip se- 
lect (CSX) and headset microphone line. When in head- 
set mode the standard microphone input and bias resis- 
tor arrangement are connected through to the headset 
socket via an electronic FET switch. The high imped- 
es ance of the ASIC 1 microphone input means that the 
mic signal is passed through the "on" impedance of the 
switch with no audible effect. The camera CSX line is 
tristated in headset mode and the tristate output does 
not add noticeably to the microphone noise level. The 
50 same applies to the switch. The switch requires the en- 
able to go all the way to the switch supply line and so 
has a transistor level shifter. This also provides the re- 
quired logic negation. When in camera mode, the switch 
to the microphone line is opened. The CSX logic driver 
55 is enabled and this drives the logic signal to the camera. 
The open switch provides a high impedance to the logic 
signal and avoids any damage to the ASIC 1 micro- 
phone inputs. 
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[0036] Figure 5d shows use of shared headset switch 
and camera power line. The outer ring of the four-wire 
headset socket is found to be a good connection to at- 
tach the camera power to, as it can physically not be 
connected at random to the other signals upon insertion 5 
of the plug. The voltage supplied to the camera is 
V 2 =3.0V at a maximum of 150mA. The regulator is fully 
short circuit protected and will fold-back to less than 
150mA when shorted. The power is only enabled when 
a camera has been identified. The output of the regula- io 
tor is high impedance when disabled. This allows the 
line to be used to detect the closing of the headset switch 
when in headset mode. The pull up resistor to V A =2.7V 
allows easy detection of the headset switch via inter- 
rupts. A headset on-hook/off-hook switch (HOOKINT) *s 
provided in the form of a button on the headset will go 
low when the button is pressed on the headset. There 
is a time constant associated with the button so fast dou- 
ble-clicks on this button will not be detected. The button 
can be used for various purposes e.g. call origination 20 
and call dropping. It is not usual for a HOOKINT signal 
to be seen in either in camera or 'nothing connected' 
mode. If this occurs then the 'nothing connected' state 
must be entered and the ADC measured to check what 
is really connected. The software must ignore the inter- 25 
rupts which will occur on HOOKINT when the VCAM 
regulator is turned on and off. The rating of the switch 
in the headsets is sufficient to take the regulator short- 
circuit current without difficulty. 

Thus, through this series of multiplexed connections the 30 
same connector socket of the radiotelephone can be 
used for both camera and headset functionality's. The 
detecting means detects between insertion of the head- 
set connector or the video camera module, and thus ef- 
fectively detects the presence or absence of the camera 35 
module. And the switching means responds to detection 
of the headset or the video camera module and accord- 
ingly switches between headset functionality and video 
camera module functionality. 

[0037] Moreover, by modifying or extending the inter- 40 
facing circuitry described above it would be apparent to 
a skilled person in the art that other peripheral electrical 
devices such as chargers, scanners and the like could 
in addition be coupled to the radiotelephone using one 
and the same socket connector. 45 
[0038] Accordingly, the present invention may be em- 
bodied in other specific forms without departing from its 
essential attributes. For example, the plug and socket 
arrangement between the radiotelephone and the cam- 
era module may be reversed. Reference should thus be so 
made to the appended claims and other general state- 
ments herein rather than to the foregoing description as 
indicating the scope of invention. 

[0039] Furthermore, each feature disclosed in this 
specification (which term includes the claims) and/or ss 
shown in the drawings may be incorporated in the in- 
vention independently of other disclosed and/or illustrat- 
ed features. In this regard, the invention includes any 
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novel feature or combination of features disclosed here- 
in either explicitly or any generalisation thereof irrespec- 
tive of whether or not it relates to the claimed invention 
or mitigates any or all of the problems addressed. 
[0040] The appended abstract as filed herewith is in- 
cluded in the specification by reference. 



Claims 

1. A portable radio communication device having a 
camera module associated therewith, 

the portable radio communication device hav- 
ing a connector for detachably connecting 
thereto the camera module or one or more oth- 
er electrical devices, 

the camera module and the one or more other 
electrical devices being detachably connecta- 
ble to the portable radio communication device 
individually in a selectable manner, 
the connector comprising cooperating circular 
cross sectioned plug and socket arrangement 
between the camera or the one or more other 
electrical devices and the portable radio com- 
munication device, 

thereby allowing the camera module to rotate 
in relation to the portable radio communication 
device between different view taking orienta- 
tions, 

the portable radio communication device hav- 
ing electrical interface circuitry associated with 
the connector and enabling transfer of electri- 
cal signals between the camera module or the 
other electrical devices and the portable radio 
communication device in the said individual se- 
lectable manner, the electrical interface circuit- 
ry comprising 

detection means operative to detect the pres- 
ence of the camera module from the other elec- 
trical devices, 

and switching means operable to switch be- 
tween electrical coupling of the one or more 
other electrical devices and electrical coupling 
of the camera module in response to detection 
of the presence of the camera module so as to 
place the portable radio communication device 
in a condition to receive image signals from the 
camera module. 

2. A portable radio communication device having a 
video camera module associated therewith, 

the portable radio communication device hav- 
ing connection means for detachably connect- 
ing thereto the video camera module or one or 
more other electrical devices, 
the video camera module and the one or more 
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other electrical devices being detachably con- 
nectable to the portable radio communication 
device individually in a selectable manner, 
the connection means comprising a mechani- 
cal coupling and electrical interface circuitry, 5 
the mechanical coupling being in the form of a 
plug and socket arrangement between the vid- 
eo camera module or the other electrical devic- 
es and the portable radio communication de- 
vice, the arrangement allowing the video cam- 10 
era module to rotate relative to the portable ra- 
dio communication device between different 
view taking orientations, 
the electrical interface circuitry supporting elec- 
trical connection of the video camera module *5 
or the other electrical devices to the portable 
radio communication device in the said individ- 
ual selectable manner, the electrical interface 
circuitry comprising 

detection means operative to detect the pres- 20 
ence of the camera module from the other elec- 
trical devices, 

and switching means operable to switch be- 
tween electrical coupling of the one or more 
other electrical devices and electrical coupling 25 
of the video camera module in response to de- 
tection of the presence of the video camera 
module so as to place the portable radio com- 
munication device in a condition to receive vid- 
eo signals from the video camera module. 30 

A portable radio communication device according 
to claim 1 or claim 2, wherein the one or more other 
electrical devices comprises a headset and the de- 
tection means is operative to detect the presence 35 
of the camera module or the headset, and the 
switching means is operable to switch between 
electrical coupling of the headset and electrical cou- 
pling of the video camera module in response to de- 
tection of the headset or the video camera module. *o 

A portable radio communication device according 
to claim 1 , claim 2 or claim 3, wherein the detection 
means and the switching means are provided in the 
form of multiplexing circuitry. 45 

A portable radio communication device according 
to claim 4. wherein said multiplexing circuitry com- 
prises common electrical connection lines between 
selected electrical signal lines of the camera and so 
selected electrical signal lines of the headset. 

A portable radio communication device according 
to claim 5 ; wherein said multiplexing circuitry com- 
prises any one or combinations of the following 55 
electrical connections: 

a shared line between camera data and head- 
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set identification, 

a share line between camera clock and headset 
earpiece, 

a shared line between camera select and head- 
set microphone, 

a shared line between a camera power and a 
headset switch. 

7. A camera module adapted to be detachably con- 
nected to a portable radio communication device as 
defined in any preceding claim. 

8. A portable radio communication device having a 
camera module and one or more other electrical de- 
vices associated therewith, 

the portable radio communication device hav- 
ing a connector for detachably connecting 
thereto the camera module and the one or more 
other electrical devices, 

the camera module and the one or more other 
electrical devices being detachably connecta- 
ble to the portable radio communication device 
via the connector in an individually selectable 
manner, 

the portable radio communication device hav- 
ing electrical interface circuitry associated with 
the connector and enabling transfer of electri- 
cal signals between the camera module or the 
one or more other electrical devices and 
the portable radio communication device in the 
said individual selectable manner, 
the electrical interface circuitry comprising 
switching means operable to switch between 
electrical coupling of the one or more other 
electrical devices and 

electrical coupling of the camera module to the 
portable radio communication device in de- 
pendence upon which selected one of the one 
or more other electrical devices or the camera 
module is coupled to the portable radio com- 
munication device via the connector. 
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(57) This invention provides a way of making use of 
a headset jack socket connector of a mobile phone for 
allowing in addition the input of a video camera module. 
The solution presented involves detecting when a video 
camera is inserted into the mobile phone and then 
switching the mobile phone to receive video signals from 
the camera module. Therefore, efficient use is made of 
an existing feature of a mobile phone, thereby saving 
space. Furthermore, a camera module so inserted in the 
jack socket can be rotated between different positions 
to allow the user to take different images. 
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